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(54) HOOD IMPACT ABSORBING DEVICE 

(57)Abstract: , 

PURPOSE: To improve the protecting performance for a 
pedestrian by forming a flat characteristic of the hood 
reaction force characteristic in the interference with the 
head part of the pedestrian. 

CONSTITUTION: An energy absorbing body 1 which 
possesses the characteristic for the pressure destruction 
shift having a peak is installed at the part where a rib 3 
does not exist between the ribs 3 and 3 on the reverse 
surface 2a of a hood outer plate 2 and the part where the 
clearance from the built-in article 4 in an engine room is 
little. The energy absorbing body 1 has a shallow dome 
5 shape which is formed by bulging up a thin plate so 
that the center part forms a hill, and a number of first row 
holes 7 are formed along the outer periphery 6 of the 
dome 5. The outer periphery of the first row hole 7 is 
turned back in the reverse direction to the dome 5, and a 
deformation part 8 is formed, and a number of second 
row holes 9 are formed in the deformation part 8. 
Further, the turned-back outer peripheral edge part 10 is 
joined with the rib 3 through the sport welding. 
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* NOTICES * 




JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
S.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] collision collapse - setting - collapse -- the hood impact absorber characterized by 
for the property of reaction force over a variation rate having arranged in the background of a 
hood the energy-absorbing object which has the peak of a lot, having compensated the low 
reaction force field of a hood shell plate with the absorber of said energy, and making a total 
reaction force property a flat property. 



(Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hood impact absorber aiming at pedestrian 

protection. 

[0002] 

[Description of the Prior Art] There is a thing as shown in drawing 13 as a conventional hood 
impact absorber (for example, there are JP,61-67265,U, JP,61-26682,U, etc. as similar 
invention). 

[0003] That is, equipment has joined the impact absorber 102 of a cross-section the 
configuration of U characters to the A-A cross-section location of the rear face of the hood 101 
illustrated to drawing 14 with adhesives 103 conventionally [ this ]. 
[0004] If a pedestrian interferes in the top face of a hood 1 01 , the field of a hood 1 01 will be 
suppressed below and the pressure welding of the energy absorber 102 will be carried out to 
the built-in object 104 of an engine room. The energy-absorbing object 102 which carried out 
the pressure welding is caught In the height 105 prepared in the pressure-welding section of 
the built-in object 104, it Is crushed, without sideslipping, and absorbs striking energy. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if It is in such a conventional hood Impact 
absorber, since the cross section is carrying out the U character configuration and has joined 
the ends to the background of a hood with adhesives, when a energy-absorbing object is 
suppressed, it has the structure where the building envelope of a cross-section the 
configuration of U characters is narrowed. 

[0006] therefore, it is shown in drawing 15 ~ as - the reaction force of a energy-absorbing 
object ~ compression ~ a variation rate ~ it is in the inclination to go up with the Increment in 
an amount, and becomes large especially the second half. Moreover, in early stages of 
compression, reaction force descends rapidly In riser medium, and the reaction force mode of 
a hood shell plate has it in the inclination to go up again In the second half. For this reason, 
since total reaction force descends in medium and turns into high reaction force in the second 
half, in order to enlarge the amount of energy-absorbing, there was a trouble that big space 
was required. 

[0007] This invention is made paying attention to such a conventional trouble, and aims at 
offering the hood impact absorber made into the energy-absorbing property [ flat small and ]. 
[0008] 

[Means for Solving the Problem] for this reason, this invention ~ collision collapse ~ setting ~ 
collapse - the property of reaction force over a variation rate arranged in the background of a 
hood the energy-absorbing object which has the peak of a lot, and made the flat property the 
total reaction force property without ** with said energy-absorbing object for the low reaction 
force field of a hood shell plate. 
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[0009] 

[Function] If a pedestrian head Interferes in a hood top face, a hood shell plate will deform and 
will compress a energy-absorbing object in compression-set medium. 
[0010] On the other hand, reaction force is rapidly improved in early stages of compression, 
and the reaction force mode of a hood shell plate descends in medium, and is in the inclination 
to go up again at an anaphase. This middle low reaction force field serves as a **** crack and 
a energy-absorbing property [ flat / as total ] with the energy-absorbing object which has the 
peak of a lot. 
[0011] 

[Example] Hereafter, this invention is explained based on a drawing. Drawing 1 R> 1 - drawing 

3 are drawings showing one example of this invention, and the sectional view of the drawing 1 
cutting plane and drawing 3 of the perspective view and drawing 2 which show the cross 
section where drawing 1 cut the hood center section right and left are the enlarged drawings of 
the drawing 1 A section. 

[0012] A configuration is explained first. The energy absorber 1 is a part without the rib 3 of 
hood shell plate 2 rear-face 2a, and the rib 3 between three, and path clearance with the object 

4 with a built-in engine room is attached in few parts. 

[0013] The energy-absorbing object 1 is carrying out dome 5 shallow configuration which 
heaped up sheet metal so that a center section might become a hill, and the hole 7 of many 

1 St train is fonned along with the periphery section 6 of a dome 5. The periphery of the hole 7 
of this 1st train is turned up by a dome 5 and hard flow, and forms the variant part 8, and the 
hole 9 of many 2nd train is established in the variant part 8. And the periphery edge 10 turned 
up further has joined to the rib 3 by spot welding 11. 

[0014] Next, an operation is explained with reference to drawing 4 - drawing 7 . If a pedestrian 
collides with a car and a head 12 interferes in the top face of the hood shell plate 2 as 
illustrated to drawing 4 , the hood shell plate 2 which is rising in the center section is pressed, 
and tends to become flat. At this time, the hood shell plate 2 tends to spread outside and the 
surroundings of an interfering point with the pedestrian head 12 rise. 
[0015] And as shown in drawing 7 , in these eariy stages of compression, the hood shell plate 

2 generates big reaction force. 

[0016] Furthermore, as compression of the hood shell plate 2 advances and it is shown in 
drawing 5 R> 5, when it begins to dent the hood shell plate 2 below, it becomes the direction 
where the stress of the circumference of an interfering point with the pedestrian head 12 is 
eased, and as for the reaction force of the hood shell plate 2, a drop inclination is shown as 
shown in drawing 7 . On the other hand, since it interferes in the summit section of the dome 5 
of the energy-absorbing object 1, and a dome 5 is pushed below, the periphery spreads 
outside and the hood shell plate 2 is deformed plastically to a flat configuration, the energy- 
absorbing object 1 generates the big reaction force of a lot. 
[0017] The reaction force lowering in the drop inclination of the hood shell plate 2 is 
compensated according to the reaction force of this energy-absorbing object 1 . 
[0018] Furthermore, if lower part migration of the hood shell plate 2 progresses, as are shown 
in drawing 6 R> 6, and the hood shell plate 2 is strongly pulled in the direction of an interfering 
point with the pedestrian head 12 and is shown in drawing 7 , the hood shell plate 2 will 
generate again high reaction force. On the other hand, the energy-absorbing object 1 deforms 
evenly and shifts to a non-reaction force condition. 

[0019] Thus, since the reaction force of the energy-absorbing object 1 is made to act on the 
hood shell plate 2 when the hood shell plate 2 causes reaction force lowering, the total 
reaction force exerted on the pedestrian head 12 is kept almost constant as shown in drawing 
7 . Therefore, the injury of the pedestrian at the time of the occurrence of accident is mitigated. 
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[0020] The 2nd exampl^^his Invention is shown in drawing 8 . This example fomris in one 
the rib 13 which reinforces the hood shell plate 2, and the energy-absorbing object 14 as said 
1st example with the same basic structure, and attaches them in the rear face of the hood shell 
plate 2. 

[0021] According to this example, the same effectiveness as said 1st example is acquired, and 
moreover, since there are few components mark, it excels in the cost side and the production 
process side. 

[0022] The 3rd example of this invention is shown in drawing 9 - drawing 10 . As shown in 
drawing 10 , this example forms the macroscelia 18 and crus breve incudis 19 which fomed 
much horseshoe-shaped slitting 17 in the sheet metal 16 of one sheet, folded the inside part 
surrounded by this horseshoe-shaped slitting 17 in the one side side of sheet metal 16, and 
were stood a lifting, a right angle, or aslant ( drawing 9 and drawing 10 illustrate the case of 
being slanting), and constitutes the energy-absorbing object 15. And where path clearance 20 
is secured for this energy-absorbing object 1 5 between the hood shell plates 2, the perimeter 
of sheet metal 16 is joined to the flange 21 fabricated to a rib 3 and one by spot welding 22, 
and it attaches in the hood shell plate 2. 

[0023] What will break if fixed curvature is reached with griddles (S40C etc.) or plastic resin is 
used for the construction material of sheet metal 16. Moreover, the notching 23 prepared in the 
root section of the macroscelia 18 and the crus breve incudis 19 performs control of breakage 
reinforcement. 

[0024] If a pedestrian's head interferes with the hood shell plate 2 and the hood shell plate 2 
deforms, a load will act on the energy-absorbing object 15. Then, the macroscelia 18 and the 
crus breve incudis 19 do reaction force with deflection in the object 4 with a built-in engine 
room. And it will break, if the load to which the hood shell plate 2 deforms further, and acts on 
the macroscelia 18 and the crus breve incudis 19 exceeds a fixed load, and reaction force is 
lost, and the same reaction force property as said 1st example is demonstrated. 
[0025] The 4th example of this invention is shown in drawing 1 1 - drawing 12 . This example 
joins the energy-absorbing object 25 of a pan form to one side of the sheet metal 24 joined to 
the flange of a rib 3 with spot welding 27 or adhesives. 

[0026] Even if climax height (h) is large, in order to make it easy to transform in comparison, 
the hole 26 has opened the energy-absorbing object 25 of a pan form in the center section. 
Moreover, from the pan form energy-absorbing object 25, the spot welding section 27 projects, 
and is prepared through the fuze structured division 28, a pedestrian head interferes in the • 
hood shell plate 2, a load acts on the pan form energy-absorbing object 25, and when the 
periphery of the pan form energy-absorbing object 25 spreads outside, the fuze structured 
division 28 goes out simply. 

[0027] Since the same effectiveness as said example is acquired by this example and it 
moreover has the fuze structure 28 by it, the peak property of a lot can be acquired certainly. 
[0028] 

[Effect of the Invention] Since It is constituted as explained above, according to this invention, 
reaction force of a ****** hood can be made into an almost flat property at a pedestrian. 
Therefore, the injury of the pedestrian at the time of the occun-ence of accident is mitigable. 

[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the hood impact absorber aiming at pedestrian 
protection. 
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PRIOR ART 



[Description of the Prior Art] There is a thing as shown in drawing 13 as a conventional hood 
impact absorber (for example, there are JP,61-67265,U, JP,61-26682,U, etc. as similar 
invention). 

[0003] That is, equipment has joined the impact absorber 102 of a cross-section the 
configuration of U characters to the A-A cross-section location of the rear face of the hood 101 
Illustrated to drawino 14 with adheslves 103 conventionally [ this ]. 

[0004] If a pedestrian interferes In the top face of a hood 101 , the field of a hood 101 will be 
suppressed below and the pressure welding of the energy absorber 102 will be carried out to 
the built-in object 104 of an engine room. The energy-absorbing object 102 which carried out 
the pressure welding is caught in the height 105 prepared in the pressure-welding section of 
the built-in object 104, it Is crushed, without sideslipping, and absorbs striking energy. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is constituted as explained above, according to this invention, 
reaction force of a ****** hood can be made into an almost flat property at a pedestrian. 
Therefore, the injury of the pedestrian at the time of the occurrence of accident is mitigable. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if it is in such a conventional hood impact 
absorber, since the cross section is carrying out the U character configuration and has joined 
the ends to the background of a hood with adhesives, when a energy-absorbing object is 
suppressed, it has the structure where the building envelope of a cross-section the 
configuration of U characters is narrowed. 

[0006] therefore, it is shown in drawing 15 - as - the reaction force of a energy-absorbing 
object ~ compression - a variation rate - it is In the inclination to go up with the increment in 
an amount, and becomes large especially the second half. Moreover, in early stages of 
compression, reaction force descends rapidly in riser medium, and the reaction force mode of 
a hood shell plate has it in the Inclination to go up again in the second half. For this reason, 
since total reaction force descends in medium and turns into high reaction force in the second 
half, in order to enlarge the amount of energy-absorbing, there was a trouble that big space 
was required. 

[0007] This invention is made paying attention to such a conventional trouble, and aims at 
offering the hood impact absorber made into the energy-absorbing property [ flat small and ]. 



[Translation done.] 
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[Means for Solving the Problem] for this reason, this invention - collision collapse - setting - 
collapse - the property of reaction force over a variation rate arranged in the background of a 
hood the energy-absorbing object which has the peak of a lot, and made the flat property the 
total reaction force property without ** with said energy-absorbing object for the low reaction 
force field of a hood shell plate. 
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OPERATION 



[Function] If a pedestrian head interferes In a hood top face, a hood shell plate will deform and 
will compress a energy-absorbing object in compression-set medium. 
[0010] On the other hand, reaction force is rapidly Improved in early stages of compression, 
and the reaction force mode of a hood shell plate descends In medium, and is in the inclination 
to go up again at an anaphase. This middle low reaction force field serves as a **** crack and 
a energy-absorbing property [ flat / as total ] with the energy-absorbing object which has the 
peak of a lot. 



[Translation done.] 
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[Example] Hereafter, this invention is explained based on a drawing. Drawing 1 R> 1 - drawing 

3 are drawings showing one example of this invention, and the sectional view of the drawing 1 
cutting plane and drawing 3 of the perspective view and drawing 2 which show the cross 
section where drawing 1 cut the hood center section right and left are the enlarged drawings of 
the drawing 1 A section. 

[0012] A configuration is explained first. The energy absorber 1 is a part without the rib 3 of 
hood shell plate 2 rear-face 2a, and the rib 3 between three, and path clearance with the object 

4 with a built-in engine room is attached in few parts. 

[0013] The energy-absorbing object 1 is carrying out dome 5 shallow configuration which 
heaped up sheet metal so that a center section might become a hill, and the hole 7 of many 
1st train is formed along with the periphery section 6 of a dome 5. The periphery of the hole 7 
of this 1st train is turned up by a dome 5 and hard flow, and forms the variant part 8, and the 
hole 9 of many 2nd train is established in the variant part 8. And the periphery edge 10 turned 
up further has joined to the rib 3 by spot welding 1 1 . 

[0014] Next, an operation is explained with reference to drawing 4 - drawing 7 . If a pedestrian 
collides with a car and a head 12 interferes in the top face of the hood shell plate 2 as 
illustrated to drawing 4 , the hood shell plate 2 which is rising in the center section is pressed, 
and tends to become flat. At this time, the hood shell plate 2 tends to spread outside and the 
surroundings of an interfering point with the pedestrian head 12 rise. 
[0015] And as shown in drawing 7 , in these early stages of compression, the hood shell plate 
2 generates big reaction force. 

[0016] Furthermore, as compression of the hood shell plate 2 advances and it is shown in 
drawing 5 R> 5, when it begins to dent the hood shell plate 2 below, it becomes the direction 
where the stress of the circumference of an interfering point with the pedestrian head 12 is 
eased, and as for the reaction force of the hood shell plate 2, a drop inclination is shown as 
shown in drawing 7 . On the other hand, since it interferes in the summit section of the dome 5 
of the energy-absorbing object 1, and a dome 5 is pushed below, the periphery spreads 
outside and the hood shell plate 2 is deformed plastically to a flat configuration, the energy- 
absorbing object 1 generates the big reaction force of a lot. 
[0017] The reaction force lowering in the drop inclination of the hood shell plate 2 is 
compensated according to the reaction force of this energy-absorbing object 1 . 
[0018] Furthermore, if lower part migration of the hood shell plate 2 progresses, as are shown 
in drawing 6 R> 6, and the hood shell plate 2 is strongly pulled in the direction of an interfering 
point with the pedestrian head 12 and is shown in drawing 7 , the hood shell plate 2 will 
generate again high reaction force. On the other hand, the energy-absorbing object 1 deforms 
evenly and shifts to a non-reaction force condition. 

[0019] Thus, since the reaction force of the energy-absorbing object 1 is made to act on the 
hood shell plate 2 when the hood shell plate 2 causes reaction force lowering, the total 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web„cgi_ejje 6/2/2005 



EXAMPLE 



JP,05-139338.A [EXAMPLE] 



Page 2 of 2 



reaction force exerted ontne pedestrian head 12 is kept almost constant as shown in drawing 
7 . Therefore, the injury of the pedestrian at the time of the occun^ence of accident is mitigated. 

[0020] The 2nd example of this invention is shown in drawing 8 . This example fonns in one 
the rib 13 which reinforces the hood shell plate 2, and the energy-absorbing object 14 as said 
1 St example with the same basic structure, and attaches them in the rear face of the hood shell 
plate 2. 

[0021] According to this example, the same effectiveness as said 1st example is acquired, and 
moreover, since there are few components mark, it excels in the cost side and the production 
process side. 

[0022] The 3rd example of this invention is shown in drawing 9 - drawing 10 . As shown in 
drawing 10 , this example forms the macroscelia 18 and crus breve incudis 19 which formed 
much horseshoe-shaped slitting 17 in the sheet metal 16 of one sheet, folded the inside part 
surrounded by this horseshoe-shaped slitting 17 in the one side side of sheet metal 16, and 
were stood a lifting, a right angle, or aslant ( drawing 9 and drawing 10 illustrate the case of 
being slanting), and constitutes the energy-absorbing object 15. And where path clearance 20 
is secured for this energy-absorbing object 15 between the hood shell plates 2, the perimeter 
of sheet metal 16 is joined to the flange 21 fabricated to a rib 3 and one by spot welding 22, 
and it attaches in the hood shell plate 2. 

[0023] What will break if fixed curvature is reached with griddles (S40C etc.) or plastic resin is 
used for the construction material of sheet metal 16. Moreover, the notching 23 prepared in the 
root section of the macroscelia 18 and the crus breve incudis 19 performs control of breakage 
reinforcement. 

[0024] If a pedestrian's head interferes with the hood shell plate 2 and the hood shell plate 2 
deforms, a load will act on the energy-absorbing object 15. Then, the macroscelia 18 and the 
crus breve incudis 19 do reaction force with deflection in the object 4 with a built-in engine 
room. And it will break, if the load to which the hood shell plate 2 deforms further, and acts on 
the macroscelia 18 and the crus breve Incudis 19 exceeds a fixed load, and reaction force is 
lost, and the same reaction force property as said 1st example is demonstrated. 
[0025] The 4th example of this invention is shown in drawing 1 1 - drawin g 12 . This example 
joins the energy-absorbing object 25 of a pan form to one side of the sheet metal 24 joined to 
the flange of a rib 3 with spot welding 27 or adhesives. 

[0026] Even if climax height (h) is large, in order to make it easy to transform in comparison, 
the hole 26 has opened the energy-absorbing object 25 of a pan form in the center section. 
Moreover, from the pan form energy-absorbing object 25, the spot welding section 27 projects, 
and is prepared through the fuze structured division 28, a pedestrian head interferes in the 
hood shell plate 2, a load acts on the pan form energy-absorbing object 25, and when the 
periphery of the pan form energy-absorbing object 25 spreads outside, the fuze structured 
division 28 goes out simply. 

[0027] Since the same effectiveness as said example is acquired by this example and it 
moreover has the fuze structure 28 by It, the peak property of a lot can be acquired certainly. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective view showing the condition of having cut the hood center section 

which shows the 1st example of this invention right and left. 

[Drawing 2] The sectional view showing the cutting plane of drawing 1 . 

[Drawing 31 The perspective view expanding and showing the A section of drawing 1 . 

[Drawing 4] The sectional view which similarly explains the condition in early stages of [ hood 

compression ] the 1st example. 

[Drawing 51 The sectional view which similarly explains the condition in the middle of [ hood 
compression ] the 1st example. 

[Drawing 61 The sectional view which similarly explains thie condition of the hood compression 
anaphase of the 1st example. 

[Drawing 71 Drawing showing the relation of the hood compression stroke and reaction force of 
the 1st example similarly. 

[Drawing 81 The sectional view showing the 2nd example of this invention. 

[Drawing 91 The sectional view showing the 3rd example of this invention. 

[Drawing 101 The perspective view showing the 3rd example similarly. 

[Drawing 111 The sectional view showing the 4th example of this invention. 

[Drawing 121 The perspective view showing the 4th example similarly. 

[Drawing 131 The perspective view showing the conventional example. 

[Drawing 141 The perspective view explaining the attaching position of a energy-absorbing 

object. 

[Drawing 151 Drawing showing the relation between the conventional hood compression stroke 
and reaction force. 
[Description of Notations] 

1 - Energy-absorbing object 

2 ~ Hood shell plate 

3 - Rib 

4 - Object with a built-in engine room 

5 - Dome 

7~ Hole of the 1st train 

8 - Variant part 

9 ~ Hole of the 2nd train 
12 - Pedestrian head 

14 - Energy-absorbing object 

1 5 - Energy-absorbing object 
16- Sheet metal 

18 - Macroscelia 

19 - Crus breve incudis 
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24 ~ Sheet metal 

25 ~ Pan form energy-absorbing object 

26 " Hole 

28 -- Fuse structured division 



[Translation done.] 
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